The objective of this paper is to estimate the causal effect of retirement on health care utilization. To do so, we use data from the 1992-2008 waves of the Health and Retirement Study (HRS) and the 2004-2006 waves of the Survey of Health, Aging, and Retirement in Europe (SHARE). In particular, we estimate the causal impact of retirement on health care utilization as measured by: doctor visits, visits to a general practitioner, nights in the hospital, and preventative care use. This paper uses panel data and instrumental variable methods, exploiting variation in statutory retirement ages across countries, to estimate the causal effects. Cross-country comparisons allow us to examine the role of a health care system's use of the general practitioner as a gate keeper to specialists in this relationship. We find that while retirement is associated with increased health care use, our causal estimates show that retirement leads to fewer doctor visits in both the US and continental Europe. Nights in the hospital are unaffected by retirement status. Further we find that health care systems with primary care physicians who act as gatekeepers are particularly effective at decreasing doctor visits at retirement. Therefore, we conclude that increasing the statutory retirement age to help the solvency of the retirement systems will also increase doctor visits as individuals continue to work longer. In the US, the burden of this increased utilization will likely be borne by private insurance companies and public insurance to the extent it covers working individuals in their 60's. European evidence suggests that this increase in doctor visits due to delayed retirement will be particularly evident in health systems without strong gatekeeper roles for general practitioners.
Introduction
A lot of attention has been focused on the impact retirement has on physical and mental health (Charles 2004; Neuman 2008; Coe and Lindeboom 2008; Bound and Waidmann 2007; Coe and Lindeboom 2008; Johnston and Lee 2009; Rohwedder and Willis 2010; Coe and Zamarro 2011 , Bonsang and Perelman 2012 , Coe et al. 2012 , Mazzonna and Peracchi 2012 Börsch-Supan and Schuth 2013, Kajitani, Sakata, and McKenzie 2013; Insler 2014, Coe and Zamarro 2015) . Recent work has tried to determine the potential pathways through which this relationship holds, focusing primarily on health behaviors (Ekerdt et al. 1989; Roman and Johnson 1996; Neve et al. 2000; Perreira and Sloan 2001; Gallo et al. 2001; Evenson et al. 2002; Bacharach et al. 2004; Chung et al. 2007; Lang et al. 2007; Zheng et al. 2008 , Zantinge et al. 2014 , Insler 2014 , Coe and Zamarro 2015 . Despite this strong interest and growing literature, very little is currently known about how retirement impacts health care use directly (visits to the doctor, preventative care), or how the structure of the health care system might influence that relationship.
Health care utilization may change with retirement as a direct result of the change in opportunity cost of time. Retirement is accompanied by an increase in leisure time, which means that the opportunity cost for health investments declines when exiting the labor force, especially for time-consuming activities. The increased leisure time could increase the amount of health-seeking behavior in retirement, such as more visits to the doctor, since the implicit price for these activities decreases. 1 The health care system likely plays an important role in determining the effect retirement has on health care utilization. However, using data from one country can be limiting in determining the role of the health care system. In the US, we have a fractured health insurance and care delivery system, and we often do not have sufficient information in surveys to determine what type of health insurance an individual might have, such as HMO, or whether or not the general practitioner plays a gatekeeper role, limiting access to specialists. Further, in the US, leaving employment is often accompanied with a shift in the price and source of health insurance, which could lead to changes in health care utilization itself. While this change in health insurance is part of the effect of retirement on health care use, it could also be of interest to isolate the effect between the change in health insurance and the change in the opportunity cost of health care use.
To address both of these issues, we take an international comparison approach, analyzing the effect of retirement in the US as well as continental Europe. Retirement is not associated with health insurance changes in single-payer European systems. Further, the role of the general practitioner as a gate keeper to specialist care is set at a country-level in Europe, as opposed to at the health insurance plan level. Thus we can identify differences in the effect of retirement on health care utilization based on country-differences in the design of the health care system. An important issue that complicates the analysis is determining the causal mechanism between retirement and health care utilization, since retirement itself can be caused by a decline in health (see e.g. Boskin and Hurd 1978, Burkhauser 1979, among many others) . In this respect, this paper makes use of panel data and instrumental variable methods, exploiting information about statutory retirement ages, to assess how retirement causally affects healthrelated investments and behaviors. This paper uses well-established instrumental variables that exploit the financial incentives for retirement imbedded in the rules determining Social Security benefits, as well as by employer-provided pension benefits. (Charles 2004 , Neuman 2008 , Bound and Waidmann 2007 , Coe and Zamarro 2011 , Rowhedder and Willis 2010 , Coe et al. 2012 , Coe and Zamarro 2015 .
METHODS

Data
We make use of panel data from two harmonized, longitudinal studies on middle-aged and elderly adults in the US and continental Europe -the Health and Retirement Study (HRS) (1992-2008; 9 waves) We supplemented these data sets with information regarding country-specific statutory ages of retirement, as shown in Table 1 . These statutory retirement ages allow us to construct instruments based on dummy variables indicating whether the individual is above the full or early retirement ages set in his country, in a given wave. While most countries in this sample have 65 as their full retirement age (the age at which they receive their "full" retirement benefits), there is considerable cross-country variation in the early retirement age (the earliest age in which individuals can claim retirement benefits from the state). The early retirement age ranges from 57 (France, Greece, and Italy), to 63 (Germany, Switzerland). This cross-country variation helps insure that we are not identifying an age-specific effect on health care utilization, but a true effect of retirement on health care utilization. 3 Finally, for the countries included in SHARE we also made use of information about the characteristics of the health system in the analysis for health care use. In particular we used information about whether general practitioners act as gate keepers for specialized treatment in each country (Majo, 2010 ). Here we see that Denmark, Italy, Netherlands, Spain and Sweden form the group of countries where general practitioners act as gatekeepers. Since this is dependent on the health insurance plan within the US, and we do not know plan specifics with the HRS sample, we omit the US from this analysis.
Outcome Variables
Total doctor visits: For SHARE this variable indicates the number of times in total that the respondent has seen or talked to a medical doctor about his/her health, during the last 12 months.
SHARE respondents are instructed to exclude dentist visits and hospital stays, but include emergency room or outpatient clinic visits. For HRS, this variable records the number of times the respondent visited a doctor in the previous two years from the date of interview.
GP doctor visits:
This variable is only available in SHARE and indicates the number of times that the respondent has seen a general practitioner or a doctor at the respondent's health care center, during the last 12 months. 
Endogenous Variables
Retirement: There are two common ways of defining retirement: self-reported retirement status, or anyone who is not in the paid labor force. Often individuals report that they are retired even when working full-or part-time, simply because they have left their "career" job. Since we want to determine the effect of work status on health behaviors and investments, we employ the latter definition. We consider this a cleaner measure of retirement behavior than the self-reported measure. Thus, while we limit our sample to those who are working in the paid labor market at the age of 50, we consider individuals that report themselves to be retired, a homemaker, sick and disabled, separated from the labor force (not temporarily), and unemployed (not temporarily) as retired.
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Control Variables
Household income: It is the sum of all income of the respondent and the spouse in the household.
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Net worth: It is the net value of total wealth, which is calculated as the sum of all wealth (excluding second home, if applicable) less all debt of the household.
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Years of education: In HRS this variable collects the number of years of education and it takes a maximum value 17 for post college education. In SHARE the maximum value of years of education is 21 for wave1 and 25 for wave 2.
Econometric Methods
We want to determine the effect of the binary decision of being retired ( ict R ) on each measure of health care utilization (Uict). We estimate the following empirical model:
where Uict refers to the specific outcome we are interested in studying (e.g., doctor visits, where i refers to the individual, c a country and t a particular year. Note that these instruments present variation among individuals of different ages in a given country (depending on the individual being above or below the statutory retirement age set in his country in a particular year) and among individuals residing in different countries given a particular age (as statutory retirement ages vary across countries).
Despite of the difficulty to claim that Ordinary Least Squares (OLS) estimates are consistent in this context, due to the endogeneity or retirement, we also estimate equation (1) using OLS methods to compare the results with panel data and instrumental variable approaches. Specifically, linear OLS, Instrumental Variables (IV), fixed effects (FE) and IV fixed effect (IV FE) models are estimated for continuous non censored outcomes (i.e. doctor visits).
8 Linear probability models are estimated for binary outcomes (preventive care use). Finally, we test for heterogeneous effects of retirement on health care utilization based on country-specific institutional considerations, specifically whether a country uses a primary care physician as a gatekeeper. Table 2 shows descriptive statistics for the data used in this paper. Considering the number of different countries involved in the analysis, the demographic characteristics are remarkably similar between the two data sources used. The average age is between 64.5 and 66.5, with the percent self-reported retired between 60 and 62 percent. The SHARE is the younger sample and the most retired, consistent with broad labor force participation patterns in continental Europe compared to the US. The HRS sample has more years of education, on average, and is more likely to be married. These differences, however, could be due to small divergences in the way this information is collected in these surveys.
RESULTS
Descriptive statistics
There is more variation observed between the different countries in terms of health care use. Americans go to the doctor less frequently over a 2-year period than their continental European counterparts, but get considerable amounts of preventative medicine, with almost 60 percent of the sample reporting getting flu shot, 72 percent getting a prostate check, and 80 percent having their cholesterol checked.
Instrument validity
In order for instrumental variables based on statutory retirement ages to be valid, they must be related to actual retirement behavior. Earlier work on the causal effect of retirement on health has shown that these proposed instruments are very strong predictors of retirement behavior (see e.g. Charles 2004 , Neuman 2008 , Bound and Waidmann 2007 , Coe and Zamarro 2011 , Coe and Zamarro 2015 . The first stage regression indicates that retirement ages are important predictors for retirement behavior in both settings, as shown in table 3.
10 Being at or above the early retirement age increases the probability of being retired by 30 percentage points in the US and 21 percentage points in Europe. Being above the full retirement age in Europe increases the probability of being retired by an additional 18 percentage points. These effects are sizable and statistically significant. Further, the f-statistics are well above the threshold of 10 suggested by Staiger and Stock (1997) , suggesting we do not have a weak instrument problem. For the analysis using SHARE, we have two instruments for retirement available. We performed a
Hansen J test and failed to reject the null hypothesis that both instruments were valid (p-value = 0.993).
Identification also requires that there not be an independent, discontinuous change in health behaviors, activities and health care measures at the particular statutory retirement ages in place in each country. In this respect, a concern in using full retirement ages for instrumenting retirement in the United States is that for the majority of the birth cohorts in the HRS sample, they coincide with eligibility for Medicare (age 65). Therefore, our specification only uses the eligibility for early retirement in the U.S. (62).
Health Care Utilization
In Table 4 we explore how health care utilization changes with retirement and the corresponding decrease in the opportunity cost of time. Each set of columns refers to the different models (OLS, IV, FE, IV FE) and each data set (HRS, and SHARE) respectively. Each panel provides the results for a different outcome measure.
For both the U.S. and continental Europe, retiring is associated with a higher number of doctor visits. However, once we control for the endogeneity of the retirement decision, the effect is reversed and statistically significant. In the US, retirement leads to 2.5 fewer total doctor visits in the previous 2 years (p<0.1); in continental Europe, retirement leads to 2.3 fewer GP visits (p<0.1) in the previous 12 months. This finding suggests that recently retired individuals are not using their increased leisure time to see the doctor more, despite the reduced opportunity cost of their time. Although somewhat counterintuitive, this result is consistent with previous results suggesting that retirement leads to improvements in self-reported health status.
If retirement leads to better health, fewer visits to the doctor may be needed. For the US, it could also be consistent with a change, and perhaps loss, of health insurance coverage with the end of employment. (It is important to note that this is not a Medicare effect since we are using the Early Eligibility Age (age 62) as our instrument, and not age 65.) An alternative explanation could be that individuals prefer to do their health treatments before they retire and then be able to spend their extra leisure time in retirement in activities other than health care.
We also observe a positive correlation between retirement and nights spent in the hospital.
However, the relationship becomes insignificant once we address the endogeneity of the retirement decision. This relationship highlights the reverse causality in the OLS regressionsbad health is leading people to retire. Finally, for the U.S., where information is available, we find little effect of retirement on preventive care use. We do find that there is an uptick in individuals receiving their flu shots due to retirement (9.6 percentage point increase, p<0.1).
Within continental Europe, we explore how institutions can impact the causal relationship between retirement and health care use. The results are presented in Table 5 . We first present again the baseline (no interaction) results already presented and discussed in Table 4 . Second, we present the results including controls for the gatekeeping role of general practitioners and interactions with retirement. Here we find important heterogeneity based on how the health care system manages access to specialty care.
Panel A presents the results total doctor visits; Panel B presents the results for GP visits in particular, and Panel C presents the results for nights in a hospital. We find that countries with gatekeepers are successful at keeping total doctor visits lower, by about 3 doctor visits per year.
We also find that retirement decreases total doctor visits the most in these countries, decreasing total doctor visits by almost 1 visit per year and decreasing general practitioner visits by 0.6 visits (p<0.10) per year, on average. There is no differential effect on number of nights in a hospital, so the decrease in doctor visits does not seem to be associated with worse health outcomes that are treated in hospitals instead of the doctor's office, at least in the short-term.
DISCUSSION
A growing body of literature has focused on measuring the causal relationship between retirement and health, as a way to tease out the potential spillover effects that increasing the retirement age will have on health care services and spending. This literature has found that retirement seems to have a causal positive effect on general health. As a result of these studies researchers have started to study possible changes in behaviors during retirement that could explain the positive effects found. Yet few have examined the impact of retirement on health care use directly. Our findings suggest that, in both the US and Europe, we find that retirement leads to a decrease in the propensity of seeing a doctor. In the US, retirement is found to lead to a decrease of about 2.5 visits over 2 years and for Europe to 2.3 less GP visits over 12 months.
Further, we find that retirement leads to even fewer doctor visits in health care systems with general practitioners that act as a gate keeper to specialist care. However, we do not see a differential utilization of hospitals due to retirement status, suggesting that the effect of changing the retirement age on health care utilization may be limited to the most discretionary health care spending. Note: all regressions also include all covariates indicated in Table 2 . 
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